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Remarks 



No new matter has been added. The specification has been amended to direct the 
entry of this sequence listing after the claims of the above identified application, to provide 
the SEQ ID NOs next to the specific sequences, to correct paragraph formatting, and to 
correct obvious typographical errors. The tables on pages 103-1 16 have been reformatted 
so that the sequence identifiers could be added to the tables while maintaining the proper 
page margins. 

In accordance with 37 C.F.R. § 1.821(g), this submission includes no new matter. 

In accordance with 37 C.F.R. § 1.821(f), the paper copy of the Sequence Listing and 
the computer readable copy of the Sequence Listing submitted herewith in the above 
application are the same. 

It is respectfully believed that this application is now in condition for examination. 
Early notice to this effect is respectfully requested. 



Respectfully submitted, 



Sterne, Kessler, Goldstein & Fox p.lx.c. 



Helene C. Carlson 
Agent for Applicants 
Registration No. 47,473 




1100 New York Avenue, N.W. 
Suite 600 

Washington, D.C. 20005-3934 
(202) 371-2600 
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Version with markings to show changes made 

In the Specification: 

A sequence listing was added. 

Please replace the paragraph beginning on page 1, line 2 with the following 
paragraph: 

The present application is a continuation in part of 08/347,610, filed December 1, 
1994, which is a continuation in part of U.S. Patent Application Ser. No. 08/159,339, filed 
Nov. 29, 1993, now U.S. Patent 6,037,135, which is a continuation in part of U.S. Patent 
Application Ser. No. 08/103,396, filed Aug. 6, 1993 (now abandoned), which is a 
continuation in part of U.S. Patent Application Ser. No. 08/027,746, filed Mar. 5, 1993 (now 
abandoned), which is a continuation in part of U.S. Patent Application Ser. No. 07/926,666, 
filed Aug. 7, 1992 (now abandoned). The present application is also related to U.S. Patent 
Application Ser. No. 08/186,266, filed January 25, 1994, now U.S. Patent 5,662,907, which 
is a continuation in part of U.S. Patent Application Ser. No. 08/159,339 as described above. 
All of the above applications and patents are hereby incorporated by reference as if fully set 
forth. 

The paragraph beginning on page 55, line 12 was replaced with the following 
paragraph: 

As a radiolabeled probe, the peptide 941.12 (KVFPYALINK) (SEP ID NO:521 
containing an A3. 2 motif, was used. This peptide contains the anchor residues V 2 and K 10 , 
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associated with A3.2-specific binders, described above. A Y residue was inserted at 
position 5 to allow for radioiodination radiolodination . Peptides were labeled by the use of 
the Chloramine T methods Buus et al., Science 235:1352 (1987), which is incorporated 
herein by reference. 

The paragraph beginning on page 57, line 11 was replaced with the following 
paragraph: 

The cell line B VR was used as a source of HLA. The dependency of the binding on 
MHC concentration in presence or absence of p 2 M are shown in Fig. 6, while Fig. 7 depicts 
the dose dependency of the inhibition by excess unlabeled ligand. Finally, Fig. 8 shows a 
Scatchard analysis experiment. Values of apparent kD of -6 nM and of 10% active receptor 
were obtained, and were remarkable for their similarity to the values obtained for A2. 1 and 
A3. 2. The sequence of the peptide used as a radiolabeled probe (940-06) is AVDLYHFLK 
rSEO ID NO:53) . 

The paragraph beginning on page 57, line 22 was replaced with the following 
paragraph: 

In this case, the EBV cell line Steinlin was used as a source of purified HLA. The 
same protocol previously applied to purification of other HLA alleles (i.e., depletion of B, 
C molecules by a B 1 .23.2 mAb column, followed by purification of A molecules by means 
of a W632 mAb column) was utilized. On the basis of the pool sequencing data, consensus 
peptides were synthesized, directly radiolabeled, and tested for HLA binding using the 
standard protocol (1 mM P 2 M, 2 days RT incubation in presence of protease inhibitors). A 



• 
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graph illustrating the relationship between % binding and fiM input HLA Al is shown in 
Fig. 9. From the data, it was concluded that in analogy with what was observed for HLA 
A2, 3, and 1 1, as little as 30 nM are sufficient to obtain "-10% binding. The sequence of 
the peptide used as a radiolabeled probe (944.02) is YLEPAIAKY (SEOIDNO:54V In the 
next set of experiments, the specificity of the assay established was verified by its 
inhabitability inhibitability by excess unlabeled peptide. The IC50% was measured (Fig. 
10) as z~20 nM. Further Scatchard analysis (Fig. 11) verified that the apparent K D of the 
interaction corresponded to 21 nM, with a % of active receptor corresponding to 5.1%. 

The paragraph beginning on page 58, line 6 was replaced with the following 
paragraph: 

HLA A24 molecules were purified from the KT3 EB V cell line. In this case, two 
consensus peptides whose sequences were based on the pool sequencing data have been 
synthesized. Their sequences are: 979-01, AYIDNVYKF (SEP ID NOiSS) and 979.02, 
A YIDN YNKF £SEQJDNQl561. The results of experiments in which the % bound of these 
two peptides as a function of input MHC was measured are shown in Fig. 12. In both cases, 
10-15% binding was obtained with as little as 20-50 nM MHC. Cold inhibition experiments 
(Fig. 13), limiting MHC concentrations, revealed that the binding was readily inhibitable by 
excess unlabeled peptide, with an apparent K D of 30 and 60 nM, respectively. Further 
Scatchard experiments verified values of 136 nM and 28 nM, respectively. The apparent 
% of available receptor (active MHC) were 8.3% and 7.4%, respectively (Fig. 9a and b). 
On the basis of these data, peptide 979.02 was arbitrarily selected as standard label indicator 
for A24 assays. Furthermore, on the basis of the data herein described, we also conclude 
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that the goal of establishing an A24-specific binding assay has been accomplished. In 
conclusion, specific assays for the five major HLA alleles have been described. 

The paragraph beginning on page 59, line 5 was replaced with the following 
paragraph; 

For example, in the case of A3. 2, a motif has been defined with a hydrophobic 
residue in position 2 and a positive charge (K) in position 9. Thus, to verify that the 
presence of these two anchor residues would allow, in the context of a poly A backbone, for 
A3. 2 binding, the poly A analog with the sequence AMAAAAAAK (SEPIDNP:61) was 
synthesized (Table 13). 

The paragraph beginning of page 65, line 30 was replaced with the following 
paragraph: 

Table 20(b) describes the peptides that bound to HLA-A3.2 molecules. Seven 
peptides were identified as high affinity binders, 6 as intermediate affinity binders and 13 
as low affinity binders. Table 20(c) describes the peptides that bound to HLA-A11.2 
molecules. Six high affinity peptides were identified, 4 intermediate affinity binders and 10 
low affinity binders. Two high affinity binding peptides (E6-59 IVYRDGNPY (SEP ID 
NO: 142) and E6-80 ISEYRHYAY (SEP ID NO: 132)) and two weak affinity binding 
peptides with a Y at the 9th position (E6-42 QQLLRREVY (SEP ID NP:155) . E6-69 
VADKALKFY (SEP ID NP: 133)) were identified for HLA-A1 1.2. Considering the high 
binding strength of the first two peptides and the similarity between the HLA-A1 1.2 motif 
and the HLA-A3.2 motif in which Y's are preferred at the 9th aa position, tyrosines should 
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be included at the 9th position in the HLA-A11.2 motif. Comparing Tables 21(b) and (c) 
it is clear that there is a large overlap of peptides that bound to both A3. 2 and A11.2 
molecules. Eighteen out of 28 E6 and E7 peptides binding to these two HLA molecules 
overlapped and only 8 peptides were unique for HLA- A3. 2 and 2 peptides unique for HLA- 



The paragraph beginning on page 66, line 11 was replaced with the following 
paragraph: 

Finally, Table 20(d) describes the peptides that bound to HLA-A24 molecules. Here 
2 peptides were identified as high affinity binding peptides, 5 as intermediate affinity 
binding peptides and 5 as low binding peptides. One high affinity peptide (E6-72 
KALKFYSKI) (SEP ID NO: 168) and one intermediate affinity peptide (E7-49 
RAHYNIVTF) fSEO ID NO: 170) were identified, indicating that an A at the second 
position should be allowed in the HLA-A24 motif. All these inclusions are indicated in 
Table 20-e. In analyzing these tables it can be concluded that between 2 and 7 high affinity 
binding peptides were identified for all of the tested HLA-A molecules. Occasionally some 
peptides were binding to more alleles. Three peptides (E6-7, E6-37 and E6-79), bound to 
HLA-A2. 1 , A3.2 and A 1 1 .2. One peptide (E6-38) bound to HLA- A3. 2, A 1 1 .2 and A24 and 
two peptides (E6-69 and E6-80) bound to HLA-A 1, A3.2 and A11.2. But these 
crossreactive peptides bound only weakly to one or more of the different HLA molecules. 
In general, however, it can be concluded that, except for HLA-A3.2 and HLA-A 11.2 
molecules, almost all HLA molecules bind unique peptides. 
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Please replace the paragraph beginning on page 87, line 34 with the following 
paragraph: 

All of the references cited herein, including patents, patent applications, and 
publications, are hereby incorporated in their entireties by reference. 

Pending pages 50-54 were replaced with the attached substitute pages 50-54. 

Pending pages 88-97 were replaced with the attached substitute pages 88-97. 



Pending pages 103-117 were replaced with the attached substitute pages 103-117. 



Version with markings to show changes made 
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For HIA-Aii fA»iiftm 

1 XTXXXXXXK 

2 XTXXXXXXXK 

3 XVXXXXXXK 
5 4 XVXXXXXXXK 

For HIA-A9A.1 fA»2AOip 

1 XYXXXXXXF 

2 XYXXXXXXXF 
1° 3 XYXXXXXXL 

4 XYX30CXXXXL 



Peptides with MHC Class I Binding Motifs Table 9 



cnang 
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( ^Peptides with HHC Class I Binding Motifs Table 9 

AA Position Sequenc€(?&« ib**^ Ant igen HLA molecule 



10 



15 



20 



25 



30 IHDIILECVY 


CO j 


1 HPV16 


. E6 


Al 


69 VCDKCLKEY 


(£> 


HPV16 


.E6 


Al 


77 YSKISEYRHY 


(3) 


HPV16 


• E6 


Al 


80 ISEYRHYCY 




HPV16 


.E6 


Al 


92 GTTLBQQYNK 


is) 


HPV16 


.E6 


All 


93 TTLBOOYNK 


(<*) 


HPV16 


.E6 


All 


106 LLIRCINCQK 


fr) 


HPV16 


,E6 


A3 






HPV16 


.E7 


Al 






HPV16 


.E7 


Al 


44 QAEPDRAHY 


(io) 


HPV16 


,E7 


Al 


89 IVCPICSQK 


(<«> 


HPV16 


,E7 


A3, All 


3 RFEDPTRRPY 




HPV18 


.E6 


Al 


4 FBDPTRRPY 




HPV18 


.E6 


Al 


25 IiQDIEITCVY 




HPV18 


.E6 


Al 


41 LTEVFEFAFK 




HPV18 


.E6 


All 


72 YSRIRBLRHY 


I*) 


HPV18 


;E6 


Al 


84SVY6DTIjEK 


(»*> 


HPV18 


.E6 


A3, All 


101 LLIRCLRCQK 


o*y 


HPV18 


.E6 


A3 


59 HTMLCMCCK / 


on) / 


HPV18 


.E7 


All 



Oddexi 

Human' Papilloma Virus 16 and 18 CE6 and E7 Proteins) 



) 
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Peptides with MHC Class I Binding Motifs Table 10 
AA Position Sequencef^S^iowo^lAntigen HLA molecule 



10 



15 



2 SLEQRSLHCK 


(2o) 


/MAGE 


1 


A3 


96 SLFRAVITK 




/ MAGE 


1 


A3 


9 6 SLFRAVITKK 




MAGE 


1 


A3 


108 DLVGFLLLK 




MAGE 


1 


A3 


128 MLESVIKNYK 


(«) 


MAGE 


1, 


A3 


128 MLESVIKNY 




MAGE 


1 


Al 


152 QLVFGIDVK / 




MAGE 


1 


A3 


161 EADPTGHSY (2>) 


MAGE 


1 


Al 


182 LLGDNQIMPK 


(*«) 


MAGE 


1 


A3 


215 WEELSVMEVY 


(i«0 


MAGE 


1 


Al 


223 VYDGREHSAY 


t30) 


MAGE 


1 


Al 


238 LLTQDLVQEK 


(31) 


MAGE 


1 


A3 


239 LTQDLVQEK 


(32) 


MAGE 


1 


All 


239 LTODLVQEKn 


(35) 


MAGE 


1 


Al 


240 TQDLVQEKY 1(3 *f) / 


MAGE 


1 


Al 



20 



Melanoma Antigen MAGE l 
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Peptides with MHC Class I Binding Motifs Table 11 



AA Position Sequence. (seGtiowo/ijAntigen 



21 IVGGWECEK 
57 LTAAHCIRNK 
88 VSHSFPHPLY 
95 PLYDMSLLK 
178 DVCAQVHPQK 
182 QVHPQKVTK 



10 



15 




236 PSLYTKWHYj (Hi) 
239 YTKWHYRK 

241 KWHYRKWIK) 

242 WHYRKWIK 



Prostate Specific Antigen (PSA) 



HLA molecule 

A3, All 

All 

Al 

A3 

A3, All 
A3, All 
Al 
All 

A3, All 
A3, All 
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Peptides with MHC Class I Binding Motifs Table 12 

aAdjed f — ^ 

AA Position Sequence £se& id woO\ Antigen HLA molecule 



2 STNPKPQRK 


\ M 


J HCV 


All 


14 NTNRRPQDVl 




/ HCV 


All 


43 RLGVRATRK 




HCV 


A3 


302 VQDCNCSIY 




HCV 


Al 


556 WMNSTGFTK 




HCV 


A3 


605 LTPRCMVDY 




"HCV 


"Al 


626 FTIFKIRMY 




HCV 


Al 


Hepatitis C 


Virus 


(Consensus 


Sequence) 



15 
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TABLE 13 

VALIDATION OF CYTEL'S HLA MOTIFS 



Binding Capacity (IC 50 nM> 



10 



Sequence 


Motif 


Al 


A2.1 


A3. 2 


All 


A24 


AADKAAAAY 


Al 


50 


• * • 








ATAXAAAAY 


AX 


15 




329 


77 




ATDKAAAAY 


AX 


2.8 




9250 


840 


ND 


ALAKAAAAV 


A2.1 




125 








AMAAAAAAX 


A3. 2 






48 


8.4 




ATAAAAAAK 


All 






59 


40 




AYAKAAAAF 


A24 










115 



15 *A daah indicates an IC 50 greater than 20,000 nM. 



TABLE 14 




20 



VALIDATION OF CYTEL'S HLA MOTIFS 



Binding Capacity (IC 50 nM) 



25 





«TIF 


AADKAAAAAYV 




Al 


ATAKAAAAAY 




Al 


ATDKAAAAAY 


«*> 


Al 


ALAKAAAAAV 




A2.1 


AMAAAAAAAK 




A3. 2 


ATAAAAAAAK 




All 



30 



Al 
45 

58 
4.0 

ND 
ND 



A2.1 



1400 



A3. 2 

1X00 
10000 

85 
218 



All 

1030 
4533 

24.0 
88 



•A daah indicates an IC 50 greater than 20,000 nM. 
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TABLE 15 
HLA-A3.2 



PEPTIDE 



952.25 



952.26 



SEQUENCE 



ALAAAAAAK 



AMAAAAAAK 



AVERAGE RATIO TO-. 952. 25 



1.2 



SUBSTITUTION 



position 2 




952.23 



AVAAAAAAK 



0.95 



981.04 



ASAAAAAAK 



0.89 



952.24 



ALAAAAAAK 



0.57 



33 



952.27 



AAAAAAAAK 



0.57 



>4 



981.06 



981,08 



ATAAAAAAK 



AFAAAAAAK 



0,49 



0.13 



981.09 



AGAAAAAAK 



0.077 



981.13 



AGAAAAAAK 



0.031 



981.12 



981.11 



AOAAAAAAK 



AHAAAAAAK 



0.014 



0 .0010 



931.05 



AXAAAAAAK 



<0.0016 



981.07 



981.10 



952.35 



AVAAAAAAK 



APAAAAAAK 



ALAAAAAAR 



<0.0005 



<0.0006 



0.46 



position 9 



S3 



981.36 



ALAAAAAAY 



0.15 



981.33 



981.35 



ALAAAAAAA 



ALAAAAAAQ 



0.0034 



<0.0006 



981.37 



ALAAAAAAS 



<0.0005 



981.38 



ALAAAAAAT 



<0.0005 



3S 



981.34 



981.39 



ALAAAAAAK 



ALAAAAAAE 



<0.0005 



<0.0003 



8°l 



30 



c (0 
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TABLE 16 
HLA-All 



PEPTIDE 


SEQUENCE 


AVERAGE RATIO TO 952.25 


SUBSTITUTION 


\ 

T 


5©3l \t> 

N/0- 4 


952 .25 


ALAAAAAAK 


1 






4o 


952.26 


AMAAAAAAK 


2.5 


DOS if: inn 0 




w 1 


952.27 


AAAAAAAAK 


1.1 






-rH 


952.24 


AIAAAAAAK 


0.72 






tS 


981.06 


ATAAAAAAK 


0.55 






be. 


981.04 


ASAAAAAAK 


0.46 








981.09 


AGAAAAAAK 


0.38 








952.23 


AVAAAAAAK 


0.23 






Tl 


981.11 


ANAAAAAAK 


0.23 








981.13 


ACAAAAAAX 


0.019 






v ~ 


981.03 


AFAAAAAAK 


0.020 








981.12 


ADAAAAAAK 


0.012 






=*« 


981.05 


AKAAAAAAK 


0.0065 






8o 


981.07 


AYAAAAAAK 


<0.0065 








981.10 


APAAAAAAK 


<0.0051 








952.35 


ALAAAAAAR 


0.015 


position 9 




S3 


981.33 


ALnAAAAAAA 


<0.0059 






85- 


981.34 


ALAAAAAAN 


<0.0071 






^ 


981.35 


ALAAAAAAQ 


<0.0051 








981.36 


ALAAAAAAY 


<0.0071 






«S 


981.37 


ALAAAAAAS 


<0.0051 








981.38 


ALAAAAAAT 


<0.0051 








981.39 


ALAAAAAAE 


<0.0071 















30 
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TABLE 17 



HU^*A24 




5 


PEPTIDE 


SEQUENCE 


AVERAGE RATIO TO 9 8 3.01 


SUBSTITUTION 




wo** 




983.01 


AYAKAAAAF 


1 




63 




983 . 08 


AFAKAAAAF 


0 .2A 


position 2 








983.09 


APAKAAAAF 


0.0058 










983.10 


AAAKAAAAF 


0.0023 






13 


10 


983.11 


AKAKAAAAF 


<0.0012 










983.05 


AYAKAAAAI 


0.20 


position 9 








983.04 


AYAKAAAAL 


0.11 










983.06 


AYAKAAAAV 


0.0023 










933.02 


AYAKAAAAA 


<0.0012 






<?? 


15 


983.03 


AYAKAAAAY 


<0.0012 






«n 




983 ,07 


AYAKAAAAK 


<0.0012 




L 


loo 



10 



15 



20 



25 



30 
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TABLE 18 
HLA-A1 



PEPTIDE 


SEQUENCE 


AVERAGE RATIO TO 9 8 2.07 


SUBSTITUTION 


5EQ rb 

MO: 


982 .011 


ATDKAAAAY 


Motif 






982.07 


ATAXAAAAY 


1 






982 .09 


ASAXAAAAY 


0 . 17 


position 2 


lot 


982.13 


AMAKAAAAY 


0 . 095 


iiu l/ in pos 3 




982.08 


AAAKAAAAY 


0 . 0064 






954.09 




U . U Un 3 




(OM 


J J T . JL A. 








ior 


954 .13 


AVAKAAAAY 


0 . 0020 


-- 




982.10 


AKAKAAAAY 


0.0011 






982.11 


ANAKAAAAY 


<0.0001 




1 Wo 


982.12 


ADAKAAAAY 


<0.0001 




to^ 


982.14 


AGAKAAAAY 


<0.0001 




uo 


982 .15 


APAKAAAAY 


<0.0001 




HI 


9 82 . IS 


AYAKAAAAY 


<0.0001 






982.17 


AHAKAAAAY 


<0.0001 




IV2. 


982.24 


ATAKAAAAA 


0.0040 


position 9 


U3 


982.23 


ATAKAAAAF 


0.0019 


no D in pos 3 


l\M 


982.28 


ATAKAAAAH 


0.0010 




nr 


982.32 


ATAKAAAAV 


0.0005 




lib 


982.25 


ATAKAAAAN 


<0.0001 




iv> 


962.26 


ATAKAAAAD 


<0.0001 




us 


982.27 


ATAKAAAAW 


<0.0001 






982.30 


ATAKAAAAK 


<0.0001 






982.31 


ATAKAAAAI 


<0.0001 






982.29 


ATAKAAAAP 


<0.0001 











10 



15 
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TABLE 19 
HLA-A1 



PEPTIDE 


SEQUENCE 


AVERAGE RATIO TO 9 82.07 


SUBSTITUTION 




982.01 


ATDKAAAAY 


Motif 


- 




982.07 


ATAKAAAAY 


1 






982.01 


AADKAAAAY 


0.14 


position 3 




954 .03 


AAEKAAAAY 


0.038 


no T In pos 2 




9 82.02 


AAAKAAAAY 


0.0055 






982.06 


AASKAAAAY 


0 .0024 






982.04 


AANKAAAAY 


0.0011 






982.03 


AAQKAAAAY 


0.0008 






982.05 


AAKKAAAAY 


<O.Q001 






982.20 


AAOKAAAAA 


0.0016 


posicion 9 




982.21 


AADKAAAAW 


0.0005 


no T in pas 2 




982. 19 


AADKAAAAF 


<0.0001 






982.22 


AAOKAAAAK 


<0.0001 








123 
ICS 

12.8 

I3D 
I3» 
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TABLE 20(A) 



HPV16 E6 AND E7 PEPTIDES BINDING TO HLA-Al 



c 
D 


Orgin 


First aa 
Poe it ion 


Sequericl*^ 6 


GiC> \ finding Ratio 
WQ: / Ito Standard^ 


Motif 
Prediction 




E6 


80 


ISE YRHYAn 




3 


500 






B6 


69 


VADKALKFYl 




0 


.240 






B7 


44 


QAEPDRAHY \ 




0 


.029 




10 


B7 


37 


EIDGPAGQA 


(\5^ 


0 


.025 






E7 


19 


TTDLYXYEQ 




0 


.023 






B6 


144 


KSAARSSRT 




0 


.019 






E7 


73 


HVDIRTLEO 


(\*&) 


0 


.014 






£6 


139 


WTGRAMSXA 




0 


.010 




15 


E6 


61 


YRDCNPYAV 




0 


.008 





20 



Bold A' s indicate residues in which cysteine was replaced by alanine. 

The average IC 50 value, t$E of the standard in the course of the 
experiments considered in this table was 81t30 nM. Listed in the table 
are peptides yielding ratio values of aO.001. All other peptides 
yielded ratio values of *0.001. 



10 



15 



20 



25 



30 
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TABLE 20(B) 

HPV16 E6 and El Peptides Binding to HLA-A3.2 



Origin 



E6 
E6 
E7 
£6 
£6 
E6 

ee 

E6 
E6 
E7 
E6 
E6 
E6 
E7 
E6 
E6 
E6 
E6 
E6 
E6 
E6 
E6 
E7 
E6 
E6 
E7 



First aa 
Position 



107 
59 
89 
33 
125 
143 
7 

93 
37 
51 
145 
75 
89 
52 
80 
42 
68 
97 
79 
84 
69 
146 
58 
38 
67 
60 



Sequence! 



^Binding Ratio 
to Standard^ 



Motif 
Prediction 



LIRAINAQ 
IVYRDGNPY 
IVAPIASQK 
I ILEAVYAK 
HLDKKQRFH 
AMSAARSSR 
AMFQDPQER 
TTLEQQYNK 
AVYAKQQLL 
HYNIVTFAA 
SAARSSRTR 
KFYSKISEY 
SLYGTTLEQ 
YNIVTFAAK 
ISEYRHYAY 
QQLLRREVY 
AVADKALKF 
OQYNKPLXD 
KISEYRHYA 
RHYAYSLYG 
VADKALKFY 
AARSSRTRR 
AAKA05TLR 
VYAKQQLLR 
YAVADKALK 
KADSTLRLA 



(iss) 

63a) 
(■«> 



3 .7000 



3 . 0000 
2 .2000 
1.5000 
0.4400 
0.1800 
0.1000 
0.0780 
0.0320 
0.0210 
0.0200 
0.0100 
0.0080 
0.0067 
0.0064 
0 .0058 
0.0056 
0.0045 
0.0044 
0.0036 
0.0025 
0.0020 
0.0016 
0.0012 
0.0012 
0.0012 
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Bold A' s indicate residues in which cysteine was. replaced by alanine. 
The average IC 50 value ±SE of the standard in the course of the 
experiments considered in this table was 30 t 3 nM. Listed in the table 
are peptides yielding ratio value of aO.001. All other Deotides 
yielded ratio values of *0. 001. 
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Table 20 (C) 

HPV16 E6 and E7 Peptides Binding to HLA-A1 1.2 



Orgin 



£6 
E6 
E7 
E6 
B6 
E6 
E6 
E6 
E6 
E7 
E6 

E6 
E6 
E6 
E7 
E6 
E6 
E6 
E6 
E7 
E7 



First aa 
Position 



Sequence 



FseGi I* winding Ratio 
WOt Ato Standard^ 



33 
93 
89 
7 

59 
60 
37 
145 
107 
58 
42 

143 
79 
67 
52 
68 
69 
38 
140 
90 
51 



IILEAVYAK 1 
TTLEQQYNK 
IVAPIASQK 
AMFQDPQER 
IVYRDCNPY 
ISEYRHYAY 
AVYAKQQLL 
SAARSSRTR 
LIRAINAQK 
AAKADSTLR 
QQLLRREVY 

AMSAARSSR 
KISEYRHYA 
YAVADKALK 
YNIVTFAAX 
AVADKALKF 
VAOKALKFY 
VYAKQQLLR 
TGRAMSAAR 
VAPIASQKP 
HYKIVTFAA 




Motif 
Prediction 



Bold A' s indicate residues in which cysteine was replaced by alanine. 

The average IC 5Q value ±SE of the standard in the course of the 

experiments considered in this cable was 10±3 nM. Listed in the table 

are peptides yielding ratio value of aO.001. All other peptides 
yielded ratio values of <0.001. 

Brackets indicate score according to adjusted motif. 
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Table 20(D) 



HPVI6 E6 and E7 Peptides Binding 10 HLA-A24 





F i rs c a a 


Jf 


SCQlMlBinding Ratio 


Motif 


Orgin 


Position 


Sequence's 


M0:Aco Scandardt 


Prediction 


E6 


87 


AYSLYGTTLl 




0 .1200 




E6 


72 


KALKFYSKI 




0 . 1100 




E6 


131 


RFHNIRGRW 




0 . 1000 




B7 


49 


RAHYNIVTF 




0.0670 


- <♦>» 


E6 


49 


VYDFAFRDL 




0.0610 




ES 


82 


EYRHYAYSL 




0.0460 




B6 


26 


LQTTIHDII 




0.0200 




B6 


66 


PYAVADKAL 


(AH) 


0.0055 




B6 


1 


MHQKRTAMF 




0.0049 




E6 


85 


HYAYSLYGT 




0,0037 




E6 


44 


LLRREVYDF 




0 .0023 




E6 


38 


VYAKQOLLR 




0.0011 




Bold A' s 


indicate residues 


in which cysteine 


was replaced 


by alanine. 



10 



15 



20 



25 



The average IC 50 value tSE of the standard in the course of the 
experiments considered in this table was 22 ±6 nM. Listed in the table 
are peptides yielding ratio value of aO.OOl. All other peptides 
yielded ratio values of <0.001. 

Brackets indicate score according to adjusted motif. 
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1 
1 

Peptidtl- 






AA 


Vtr»» 


Str*tn 




fo*. | Motif 


Al 


A3U 
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1 A24 


14Z70 1 
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m i t 
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rm 
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n 


3,11 
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1434t 1 
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* 
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1C 


3,11 




0406O 


0414 




1.1112 1 


SLYTKWHY1 






10 
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237 


3.11 




0-21 


0.23 




ijois) i 


LTAAHOKNKi 


p%\ 


10 
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& 


XI I 




au 


0483 




14651 t 


WVCCWECEK 




1 10 


PSA 




3D 


XI 1 




O044 


0.067 




14643 1 


KWHYHXW1K 




Plio 


PSA 




241 


3.11 




cuxs 


0445 




1.1111 1 


VTKFMLCAG 






1 10 


PSA 




Itt 


341 




CI 0000 


0.012 




3 41 OS 1 


MLUU-SEPA i 


W>1 


I * 


1 PSA 






1VS 


Random 











TABLE 24: CTL EPITOPES IDENTIFIED IN PEPTIDE SCREENING. 





Antigen 


Motif 


Id 


EVDPIGHLY 


MAGE3 


A01 


1044.07 


ASSLPTTMNY 


MAGE3 


A01 


1044.01 


EADPTGHSY 


MAGE1 


A01 


958.01 


SSLPTTMNY* 


MAGE3 


A01 


1072.02* 


GSWGNWQY* 


MAGE3 


AOt 


1072,03* 


ALAETSYVK* 


MAGE IN 


A03 


1072.38* 


SLFRAVITK 


MAGE1 


All 


1072.13 


RALAETSYVK 


MAGE IN 


All 


1072.39 


E SLFRAVITK 


MAGE1 


All 


1072.15 


KVYLAWVPAHK 


HIV 


A3/11* 


1069.42* 


TVYYGVPVWK 


HIV 


A03 


1069.43 


KLAGRWPVK 


HIV 


A03 


1069.44 


KMIGGIGGFIK 


HIV 


A03 


1069.45 


AIFQSSMTK 


HIV 


A03 


966.01 


WTYQIYQEPFK 


HIV 


A03 


1069.46 


FLGKIWPSHK* 


HIV 


A03 


1069.56* 


TVYYGVPVWK 


HIV 


All 


1052.03 


VTVYYGVPVWK 


HIV 


All 


1069.47 


GVAGALVAFK 


HCV 


A03 


1073.10 


CTCGSSDLY 


HCV 


All 


1069.62 


GVAGALVAFK 


HCV 


All 


1052.05 


LLDTASALY* 


HBV 


A01 


1069.01* 


TLWKAGILYK 


HBV 


A03 


1069.15 


* borderline positive 







Peptide ID # 
777.03 
10 924.07 
927.32 
938.01 
939.03 
941.01 



117 

Version with markings to show changes made 

Table 25 a 
Peptides Synthesized 
by cytel For Loading 
Onto Acid Stripped 
Autologous PBMCs and 
PHA Blasts 
Antigen 
HBs 
HBc 
HBp 

MAGE 1 
PSA 
HBc 



15 1044.04 
1044.05 
1044.06 



20 Table 25 b 

Cell Population 



JY acid stripped 
25 JY acid stripped 
JY control 
JY control 



PAP 
PSA 
PSA 




Sequence 
FLLTRILTI 
FLPSDFFPSV 
GLYSSTVPV 
EADPTGHSY 
VLVHPQWVL 
FLPSDYFPSV 



ILLWDPIPV 
KLQCVDLVHI 
MLLRLS EP AEL 



125 I-Labeled 

Peptide +/- Cold 

Peptide 

- cold peptide 

+ cold peptide 

-cold peptide 

+ cold peptide 



CPMS 
+/- std. dev. 



3553 ± 157 


n 




3 


13 


n 




1 


370 ± 37 


n 




3 


50 


n 




1 




10 



TABLE 13 

VALIDATION OF CYTEL'S HLA MOTIFS 




Sequence 


Motif 


Al 


A2.1 


A3. 2 


All 


A24 


AADKAAAAY 


Al 


SO 


. • • 








ATAXAAAAY 


Al 


15 




329 


77 




ATDKAAAAY 


Al 


2.8 




9250 


840 


ND 


AUUCAAAAV 


A2.1 




125 








AMAAAAAAX 


A3 ,2 






48 


8.4 




ATAAAAAAK 


AX1 






59 


40 




AYAKAAAAF 


A24 










Tic; 



15 »A dash indicates an ic 50 greater than 20.000 nM. 



4=? 



20 



25 



30 



TABLE 14 

VALIDATION OF CYTEL'S HLA MOTIFS 




SEQUENCE 


MOTIF 


Al 


A2.1 


A3. 2 


All 


AADKAAAAAY 


Al 


45 


• • » 






ATAKAAAAAY 


Al 


58 


/ 


1100 


1030 


ATDKAAAAAY 


Al 


4.0 




10000 


4533 


ALAKAAAAAV 


A2.1 


ND 


1400 






AMAAAAAAAK 


A3. 2 


NO 




85 


24.0 


ATAAAAAAAX 


All 






216 


88 



•A dash indicates an IC 50 greater than 20.000 nM. 



TABLE 15 
HLA-A3.2 



PEPTIDE SEQUENCE 


AVERAGE RATIO TO 952.25 J SUBSTITUTION 




ALAAAAAAK 


1 




952.26 


AMaAAAaAK 


1.2 


position 2 


952.23 


AVAAAAAAK 


0.95 




981.04 


ASAAAaaAK 


0.89 




952.24 


ALAAAAAAK 


0.57 




952.27 


AAAAAAAAX 


0.57 




981.06 


ATAAAAAAX 


0.49 




981 . 08 


AFAAAAAAX 


0.13 


- 


QOi no 

701. U7 


AGAAAAAaK 


0 . 077 




QQi ^ -y 
791. X J 


AGAAAAAAK 


0,031 




701 • 


AUAAAAAAJ^ 


0 . 014 




98 1 11 




0 . 0010 




^ w 1 • W J 


& if A. & & & A & V 
AAAAAAAAJv 


_ rt A A * ^ 

<Q . OUlo 




981 . 07 


AVA. A A A A A V 
AIAAAAAAfv 


_ rt A A A C 

<0 . 0005 




981.10 


A DA A. A A A a If 
AfAAAAAAJx 


^» A A A A^ 




952.35 




n ic 
v . * © 


position 9 


981.36 


ALAAAAAAY 


0.15 




981.33 


ALAAAAAAA 


0.0034 




981.35 


ALAAAAAAO 


<0.0006 




981.37 


ALAAAAAaS 


<0.0005 




981.38 


ALAAAAAAT 


<0.0005 




981.34 


ALAAAAAAK 


<0.0005 




981.39 


ALAAAAAAE 


<0.0003 





10 % 



TABLE 16 
H LA- All 



PEPTIDE 


SEQUENCE 


AVERAGE RATIO TO 9 52.25 


SUBSTITUTION 


952.25 


ALAAAAAAK 


x 




ft C ^ ^ 


AMAAAAAAK 


2.5 


position 2 


y . 2/ 


AAAAAAAAK 


1 . 1 




ft e ^ o .* 


ALAAAAAAK 


0 .72 




ft O ^ AC" 


ATAAAAAAK 


0.55 




981.04 


ASAAAAAAK 


0.46 




98 1 . 09 


AGAAAAAAK 


0.38 




952 .23 


AVAAAAAAX 


0.23 




7 Q ■ <L 




0 .23 




981.13 


ACAAAAAAJC 


0 019 




981.08 


AFAAAAAAK 


0 . 020 




981.12 


ADAAAAAAK 


0 012 




981 . 05 


AKAAAAAAK 


0 . 0065 




981.07 


AYAAAAAAK 


^ W . W W Q J 




981.10 


APAAAAAAK 


<0.0051 




oe? tic 


ALAAAAAAK 


0.015 


position 9 


981.33 


ALAAAAAAA 


<0.0059 




981.34 


ALAAAAAAN 


<0.0071 




981.35 


ALAAAAAAQ 


<0.0051 




981.36 


ALAAAAAAY 


<0.0071 




981.37 


ALAAAAAAS 


<0.0051 




981.36 


ALAAAAAAT 


<0.0051 




981.39 


ALAAAAAAE 


<0.0071 





TABLE 17 
HLA-A24 



PEPTIDE 


SEQUENCE 


AVERAGE RATIO TO 983.01 


SUBSTITUTION 


983.01 


AYAKAAAAF 


1 




983.08 


AFAKAAAAF 


0.24 


position 2 


983.09 


APAKAAAAF 


0.0058 




983.10 


AAAKAAAAF 


0.0023 




983.11 


AKAKAAAAF 


<0.0012 




983.05 


AYAKAAAAI 


0.20 


position 9 


983.04 


AYAKAAAAL 


0.11 




983.06 


AYAKAAAAV 


0.0023 




983.02 


AYAKAAAAA 


<0.0012 




983.03 


AYAKAAAAY 


<0.0012 




983.07 


AYAKAAAAK 


<0.0012 





TABLE 18 
HLA-A1 



PEPTIDE 


SEQUENCE AVERAGE RATIO TO 982.07 


SUBSTITUTION 


982.011 


ATDKAAAAY I Motif 




5* 82 • 07 


ATAKAAAAY 


1 




982.09 


ASAXAAAAY 


0.17 


position 2 


982.13 


AMAKAAAAY 


0.095 


no D in pos 3 


982.08 


AAAKAAAAY 


0.0064 




954.09 


ALAKAAAAY 


0.0045 




954.11 


AIAKAAAAY 


0.0045 




954.13 


AVAKAAAAY 


0.0020 




982.10 


AKAKAAAAY 


0.0011 




982 .11 


ANAKAAAAY 


<0.0001 




702 . 12 


ADAKAAAAY 


<0 .0001 




o a *5 i a 


AGAKAAAAY 


<0.0001 




702 . 13 


APAKAAAAY 


<0.0001 




JQ4.1Q 


AYAKAAAAY 


<0.0001 




79*.!/ 


AHAKAAAAY 


<0.0001 




982.24 


ATAKAAAAA 


0.0040 


position 9 


982.23 


ATAKAAAAF 


0.0019 


no 0 in pos 3 


982.28 


ATAKAAAAH 


0.0010 






ATAKAAAAV 


0.0005 




982.25 


ATAKAAAAN 


<0.0001 




982.26 


ATAKAAAAO 


<0.0001 




982.27 


ATAKAAAAW 


<0.0001 




982.30 


ATAKAAAAK 


<0,0001 




982.31 


ATAKAAAAI 


<0.0001 




982.29 


ATAKAAAAP 


<0.0001 





is % 



TABLE 19 



HLA-A1 



PEPTIDE 



SEQUENCE 



AVERAGE RATIO TO 9 82.07 



SUBSTITUTION 



982.01 
982,07 
982.01 



ATDKAAAAY 
ATAKAAAAY 
AAOKAAAAY 



Mocif 
1 

0*14 



position 3 



954.03 



AAEKAAAAY 



0.038 



no T in pos 2 



982.02 



AAAKAAAAY 



0.0055 



982.06 



AASKAAAAY 



0.0024 



982.04 



AANKAAAAY 



0.0011 



982.03 



AAOKAAAAY 



0.0008 



982.05 



AAKKAAAAY 



<O.Q001 



982.20 



AAOKAAAAA 



0.0016 



position 9 



982.21 



AAOKAAAAW 



0.0005 



no T in pos 2 



982.19 



AAOKAAAAF 



<0.0001 



982.22 



AAOKAAAAK 



<0.0001 



% \ 



TABLE 20(A) 

HPV16 E6 AND E7 PEPTIDES BINDING TO HLA-AI 



Org in 


First aa 
Pas ic ion 


Sequence* 


Binding Ratio 
co Standardl 


Motif 
Prediction 


E6 


80 


ISEYRHYAY 


3.500 


♦ 


E6 


69 


VADKALKFY 


0.240 


♦ 


B7 


44 


QAEPDRAHY 


0.029 




E7 


37 


EIDCPAGQA 


0.025 




E7 


19 


TTDLYAYEQ 


0.023 


♦ 


E6 


144 


MSAARSSRT 


0.019 




E7 


73 


HVDIRTLED 


0,014 




E6 


139 


WTCRAMSAA 


0.010 




E6 


61 


YROGNPYAV 


0.008 





Bold A' s indicate residues in which cysteine was replaced by alanine. 
* The average IC 50 value tSE of the standard in the course of the 

experiments considered in this table was 81*30 nM. Listed in the table 
are peptides yielding ratio values of aO.QOl. All other peptides 
yielded ratio values of sO.001. 



TABLE 20(B) 

HPV16 E6 and E7 Peptides Binding to HLA-A3.2 



First aa ^ Binding Racio Motif 

Origin Position Sequence* to Standard* Predicti 



E6 


107 


LIRAINAQK 


3 .7000 




E6 


59 


IVYRDGNPY 


3 .0000 


♦ 


E7 


89 


IVAPIASQK 


2.2000 




E6 


33 


IILEAVYAK 


1.5000 




E6 


125 


HLDKKQRFH 


0.4400 




E6 


143 


AMSAARSSR 


0.1800 




E6 


7 


AMFQDPQER 


0.1000 




E6 


93 


TTLEQQYNK 


0.0780 




E6 


37 


AVYAKQQLL 


0.0320 




E7 


51 


HYNIVTFAA 


0.0210 




E6 


145 


SAARSSRTR 


0.0200 




E6 


75 


KFYSKISEY 


0.0100 




E6 


89 


SLYGTTLEQ 


0.0080 




E7 


52 


YNIVTFAAK 


0.0067 




E6 


80 


ISEYRHYAY 


0.0064 




E6 


42 


QQLLRREVY 


0.0058 




E6 


€8 


AVADKALKF 


0.0056 


♦ 


E6 


97 


OQYNKPLAD 


0.0045 




E6 


79 


KISEYRHYA 


0.0044 




E6 


84 


RHYAYSLYG 


0.0036 




E6 


€9 


VAOKALKFY 


0.0025 


♦ 


E6 


146 


AARSSRTRR 


0.0020 




E7 


58 


AAKAOSTLR 


0.0016 




E6 


38 


VYAKQQLLR 


0.0012 




E6 


€7 


YAVAOKALK 


0.0012 




E7 


60 


KAOSTLRLA 


0.0012 





* Bold A's indicate residues in which cysteine was replaced by alanine. 



The average IC 50 value ±SE of the standard in the course of the 
experiments considered in this table was 30±3 nM. Listed in the table 
are peptides yielding ratio value of aO.001. All other peptides 
yielded ratio values of sO.001. 




Table 20(C) 

HPV16 E6 and E7 Peptides Binding to HLA-A1 1.2 



First aa ^ Binding Ratio Vtoztf 

Orgin Position Sequence* to Standard* Predicti 



E6 






o .7 000 




£6 


93 


TTLEQQYNK 


1.8000 




E7 


89 


IVAPIASQK 


1.3000 




E6 


7 


AMFQDPQER 


0.8400 


♦/- 


B6 


59 


IVYRDGNPY 


0.4700 


- u>* 


E6 


80 


ISEYRHYAY 


0.4300 


- u>* 


E6 


37 


AVYAKQQLL 


0.0450 


- 


E6 


145 


SAARSSRTR 


0.0330 




E6 


107 


LIRAINAQK 


0.0120 


♦ 


E7 


58 


AAKAOSTLR 


0.0110 


♦/- 


E6 


42 


Q0LLRREVY 


0.0084 


<♦)* 


E6 


143 


AMSAARSSR 


0.0084 




E6 


79 


KISEYRHYA 


0.0076 




E6 


67 


YAVADKALK 


0.0074 


♦ 


E7 


52 


YNIVTFAAK 


0.0060 


♦ 


E6 


68 


AVAOKALKF 


0.0037 




E6 


69 


VADKALKFY 


0.0030 




E6 


38 


VYAK00LLR 


0.0022 


♦/- 


E6 


140 


TGRAMSAAR 


0.0012 


*/- 


E7 


90 


VAPIASQKP 


0.0012 




E7 


51 


HYNIVTFAA 


0.0010 





^ Bold A's indicate residues in which cysteine was replaced by alanine. 
The average IC 50 value ±SE of the standard in the course of the 
experiments considered in this table was 10±3 nM. Listed in the table 
are peptides yielding ratio value of aO.OOl. All other peptides 
yielded ratio values of sO.001. 

Brackets indicate score according to adjusted motif. 



\ *7 % 



Table 20(D) 
HPV16 E6 and E7 Peptides Binding to HLA-A24 



Orgin 

E6 
E6 
B6 
B7 
E6 
B6 
B6 
B6 
E6 
E6 
E6 
E6 



First aa 
Position 

87 
72 
131 
49 
49 
82 
26 
66 
1 

85 
44 
38 



Sequence* 

AYSLYGTTL 

KALKFYSKI 

RFHNIRGRW 

RAHYNIVTF 

VYDFAFRDL 

EYRHYAYSL 

LQTTIHDII 

PYAVADKAL 

MHQKRTAMF 

HYAYSLYGT 

LLRREVYDF 

VYAKQQLLR 



Binding Ratio 
to Standardt 

0.1200 
0.1100 
0.1000 
0.0670 
0.0610 
0.0460 
0.0200 
0.0055 
0.0049 
0.0037 
0.0023 
0.0011 



Motif 
Prediction 



Bold A's indicate residues in which cysteine was replaced by alanine 
Brackets indicate score according to adjusted motif. 



For HLA-A1 1 fA*nnp. 

1 XTXXXXXXK 

2 XTXXXXXXXK 

3 XVXXXXXXK 

4 XVXXXXXXXK 



For HLA-A34.1 rA»? < in 1 ) . 

1 XYXXXXXXF 

2 XYXXXXXXXF 

3 XYXXXXXXL 

4 XYXXXXXXXL 



Peptides with MHC class I Binding Motifs 



AA Position 



Sequence 



51 

t Antigen 



% 



HLA molecule 



10 



15 



in 



20 



30 IHDIILECVY 
69 VCDKCLKFY 
77 YSKISEYRHY 
80 ISEYRHYCY 

92 GTTLEQQYNK 

93 TTLEQQYNK 
106 LLIRCINCQK 

2 HGDTPTLHEY 
16 QPETTDLYCY 
44 QAEPDRAHY 
89 IVCPICSQK 

3 RFEDPTRRPY 

4 FEDPTRRPY 
25 LQDIEITCVY 
41 LTEVFEFAFK 
72 YSRIRELRHY 
84 SVYGDTLEK 

101 LLIRCLRCQK 



HPV16.E6 
HPV16.E6 
HP VI 6. E 6 
HPV16.E6 
HPV16.E6 
HPV16.E6 
HPV16.E6 

HPV16.E7 
HPV16.E7 
HPV16.E7 
HPV16.E7 

HPV18 . E6 
HPV18 . E6 
HPV18.E6 
HPV18.E6 
HPV18.E6 
HPV18.E6 
HPV18.E6 



Al 

Al 

Al 

Al 

All 

All 

A3 

Al 
Al 
Al 

A3, All 

Al 

Al 

Al 

All 

Al 

A3, All 
A3 



25 



59 HTMLCMCCK 



HPV18.E7 



All 



Human Papilloma Virus 16 and 18 (E6 and E7 Proteins) 



Peptides with MHC Class I Binding Motifs Table 
AA Position Sequence Antigen HIA molecule 

2 SLEQRSLHCK 

96 SLFRAVITK 

96 SLFRAVITKK 
108 DLVGFLLLK 
128 MLESVIKNYK 
128 MLESVIKNY 
152 QLVFGIDVK 
161 EADPTGHSY 
182 LLGDNQIMPK 
215 WEELSVMEVY 
223 VYDGREHSAY 

238 LLTQDLVQEK 

239 LTQDLVQEK 

239 LTQDLVQEKY 

240 TQDLVQEKY 



MAGE 


1 


A3 


MAGE 


1 


A3 


MAGE 


1 


A3 


MAGE 


1 


A3 


MAGE 


1 


A3 


MAGE 


1 


Al 


MAGE 


1 


A3 


MAGE 


1 


Al 


MAGE 


1 


A3 


MAGE 


1 


Al 


MAGE 


1 


Al 


MAGE 


1 


A3 


MAGE 


1 


All 


MAGE 


1 


Al 


MAGE 


1 


Al 



Melanoma Antigen MAGE 1 



% 



% 



53 

Peptides with MHC Class I Binding Motifs Table 
AA Position Sequence Antigen HLA molecule 



21 IVGGWECEK 


PSA 


A3, 


All 


57 LTAAHCIRNK 


PSA 


All 




88 VSHSFPHPLY 


PSA 


Al 




95 PLYDMSLLK 


PSA 


A3 




178 DVCAQVHPQK 


PSA 


A3, 


All 


182 QVHPQKVTK 


PSA 


A3, 


All 


236 PSLYTKWHY 


PSA 


Al 




239 YTKWHYRK 


PSA 


All 




241 KWHYRKWIK 


PSA 


A3, 


All 


242 WHYPJCWIK 


PSA 


A3, 


All 



Prostate Specific Antigen (PSA) 



Peptides with MHC Qlass I Binding Motifs 



AA Position 



Sequence 


Antigen 


HLA 


2 STNPKPQRK 


HCV 


All 


14 NTNRRPQDVK 


HCV 


All 


43 RLGVRATRK 


HCV 


A3 


302 VQDCNCSIY 


HCV 


Al 


556 WMNSTGFTK 


HCV 


A3 


605 LTPRCMVDY 


HCV 


Al 


626 FTIFKIRMY 


HCV 


Al 



Hepatitis C Virus (Consensus Sequence) 



I 4 



IDS 







AA 






Moimt* 




Mottf 


Al 




All 


A24 


1JD00 1 HLCMLRHLY ; 9 I o£AB2 




i a 


l 


9,1 




00032 




1404* t LLDUSfblhY : * 






T=r 


l 


7Jk 




0 




TSBTT CTQLfTEpNY TT" 








104 


l 


0.14 


0 


0.024 




tJDQ&S t LTOPQl^bY t 9 


c»fcRB3 






1131 


l 


0.13 


0 


0X3041 






CCJW 






401 


l 


0043 








1.0749 ( Fn^SDVWSy 










999 


1 


U 


00003 


oaaas 




i mMf i Bit nmn^^ 


— — 


C*CMU 






464 


I 


1J 


O0017 


0 




1JH/T9 I H-uJIV»Tl»T \ 










402 


1 


1.1 


0 


0 








c*EJlS2 






772 


l 


1.1 


omo 


04712 


0 


IjI/m 1 itiriAtNrcT \ 




c*EJtB2 






1239 


l 


0043 








IJInB 1 LAJKNnJIJUT 










154 


l 


0030 








i u— j i vv^nuii t 




C*UM 






55 


l 


0014 








iM/zm i r^y »i n vi wrri 










1014 


I 


O012 








I.IWI 1 MMM ■ IMKIl 










401 


3111 




07* 


0.0014 














449 


Xll 




an 


072 














452 


341 




aa 


OXPO 














7M 


3.11 




0.40 


0.013 




IJU0 1 liiMkJt^^^Pi 












Xll 




034 


O0Q97 




i mil I nmnnnf 










147 


Xll 




02S 


031 














940 


Xll 




ai7 


024 




UMV t uTflUUK 




— :_fv 






444 


Xll 




00047 


O0J9 




14299 I QVCTCTOMK 










24 


Xll 




00007 






UOtt t LLDHVKQfft 






L 






Xll 




O0S7 






1.102* I CVNC9QIU 






\ 






Xll 




OQ01S 


oan 




1.1023 1 TVCACCCA* 




o-CXJD 


— \ — 




214 


Xll 




00004 


0iZZ3 




tiXSl 1 luanajuc 




o€U2 


— \ — 




714 


Xll 




QJOtt 1 


00023 




1.1024 t VTAEDCTQR 




o€**2 


— V- 




322 


Xll 




<O00D2 


0.014 




\HS24 1 DLSYMPIWK 




C-ERH2 


V- 




407 


Xll 




O0D05 


0010 




1.0707 1 TILWKDTFHK 




oEKK2 


\ 




164 


Xll 




O043 


1M 




1.0712 \ GTQftCEXCSK 




oERB2 




V 


327 


Xll 




oan 


041 




1473* t KVLXCNTSFK 




o£M2 




■^v 


7SJ 


Xll 




0L3S 


022 




lira t QUQLTBLK 




o€RB2 




\ 


141 


Xll 




020 


OOU 




U142 t RLVHROLAAK 




o£B82 






•40 


Xll 




Oil 


0 




1j0741 i LLNWCMQCAK 




e-€H«2 






422 


Xll 




ou 


014 




1J752 1 TTOVYM04VK 




o-£J0B 






94f 


Xll 




oou 


012 




14731 I ROXETELRK 




o€MB2 








Xll 




O057 


Oil 




1JJ745 f VLVKSPNHVK 












Xll 




O042 


0.0072 




1.1131 t SVPQNLQV1R 




oEUB 






4 


Xll 




O017 


0073 




1.1133 1 H7VPWDQLFR 




o€XB2 






474 > 


V Xll 




O0Q35 


0O72 




1.1127 1 ILKOCVUQK . 10 


c*£RS2 i 




144 i \.ll 




O040 


O0005 




1.1143 1 LVSCPSRMAJt j 10 


1 o£RB2 




972 






O0Q72 


O033 




1.113* 1 CWK3UW ; 10 


C-EKS2 




444 






O014 


0-033 




1.0724 1 CVARCPSCVK J 10 


C-ESB2 i 




S94 


3.11 ^ 




0JXZ2 


O0D42 




1.1137 i WPCIUKRR 1 10 


c-ER*2 




449 


Xll 


v— 


O0030 


O014 




1.0729 t aUXJUBQQK 1 10 


C-ERS2 




472 1 3.11 




aois 


O0014 




1.1129 I XTVCACCCAR j 10 


C-ERB2 f 




217 Xll 




00044 


omj 




1.1134 1 CIACHQLCAR | 10 


c~UU2 | 




SOI 1 3.11 




O011 


0 




1.1139 t KjrVAIKVLS < 10 1 C-EKS2 1 




747 I 3.11 




\aooo9 


O0O99 





I ft 





1 

s^«. Iaa 


Vint* 


Strain 


MoUcute 


l Po*. I Motif 


Al 


All 


All 


1 A24 


1-02*1 


VCCAOVTEY 


t 


EBNA1 




I 409 I 1 


■HI 








UXB5 


PLRSCVCY 


f 


EBNA1 1 




| S5S I 1 


OOIO 










10 


EBNA1 1 




1 401 1 1 


OL013 








\jom 


CTWVACVFVY 


10 


EBNA1 \ 




SOI i 1 


0014 








1.0293 


cvfvygcsk 


9 


EBNA1 | 




SOft 3.11 




QJO 


Otl 




M01* 


CTSLYNUtt 


9 


EBNA1 I 




514 1 3.11 




0J1 


0.12 




1.0297 


AiKOLVMTX 


9 


EBNA1 




579 I XII 




OOtt 


0.034 




\J0U7 


QTHIFAEVUC 


10 


EBNA1 j 




547 | 3.11 




O010 


0.21 




1.1124 


CTALAIFQCX 


10 


EBNA1 I 




523 1 3.11 




00021 







O 

'"ST S 



Peptide 


1 

S*qi»«nc» t AA 


Vlnx* 


f f 

Strcbi 


Moi*cui« 


.i 

Pa*. , Motif 


Al 


AJL2 


All 


A24 


5.0005 1 CTELXLSOY ; » ' FLU 


A 


NP ' 44 » 1 


34 








5.000ft t STLEUKSRY | * 1 PUJ 


A 


np 1 m t i 


0020 








5.0044 1 lUtCSVAHK If) PUJ 


A 


NP 


245 1 3 




15 


000T7 




5XC51 t RMCNllXOC 1 * f FLU 


A 


NP 


221 | 3 




027 


0Xfi2 




5.004ft \ LMQCSTirX 


* 1 FLU 


A 


NP 


lift t 3 


- 


ami 


aio 




5XO« 1 MIOOCSFY 


9 I FLU ' 


A 


NP 


32 f 3 




0X59 


aooio 




54049 I MVLSAFDEX 


9 1 FUU 


A 


NP 


44 1 3 




aoou 


ao*i 




5i)Q54 t YIQMCTCLK 


9 ( flu 


A 


NP 


40 \ 3 




00031 


0030 




5XOU I ONDRNFWK 


9 1 FUJ 1 


A 


NP 


203 I 3 




0.0329 


0X24 




5J3104 1 SLMQCSTUTl 


10 1 FUJ 


A 


NP 


145 1 3 




an 


OJ4 




5jxss i tcMtocxatrr 


10 * FUJ 


A j 


NP 


JI 1 3 




O50 


OOQ79 




5.009* t ULRCSVAHK 


i 10 1 FUJ 


A 


NP 


244 | 3 




034 


0437 




5j0102 t RSCAAGAAVK 


10 1 FUJ 


A 


NP 


175 1 3 




0-019 


0X04* 




SXn05 I SSTUvUCSKY 


10 1 FUJ 


A 


NP 


37» 1 3 




aooif 


a 014 




5.0103 | KSXYWAIXTB 


10 | FUJ 


A 


NP 


36 i 3 




O012 


0 




5.0101 1 RMVLSATOOt 


10 I FUJ 


A 


NP 


45 1 3 




O0014 


0X10 




5JXM t FtTQMCTEL 


• 


FUJ 


A 


NP 


39 t 24 








23 


5XOS0 1 AYEXMOfll. i 9 


FLU 


A 


NP 


219 1 24 








0X01 


5.0112 1 RFYIQMCTEL i 10 1 FUI 


A 


NP 


31 i 24 








au 



o 

ffl 

y ^ 

a |ss 
y 1 ; 

H 

was? 

U 



ft 







AA 




Strain 


MolamU 


Pa** 


1 


<4ottf 


Al 


A33 


A11 


A24 


1X153 


LLOTASALY 


♦ 


HBV 


adr 




420 


t 




25 




o I 


1X184 


SL0VSAAFY 




HBV 


adr 


POL 


1001 I 1 


17J 


00037 


0X004 | 


2X123 




f 


HBV | ALL i 


1382 1 1 


13 


QXOQB 


0 


2X124 


MSTTDLEAY 


9 


HBV 


•dr 




1321 1 1 


QMS 


<0XO08 


0 


1X208 


PTTGRTSLY 


9 


HBV 


adr 


POL 


13BJ | 1 


0-77 


o 


o I 


1X087 






HBV 


ad<* 


POL 


1280 t 1 


030 




00075- j 


2.0122 




9 


HBV 


adw 




1OJ0 1 1 


0X9S 








1X166 


KVQtfFTGLY 


9 


HBV 


adr 


PCX 


629 1 1 


0X48 








2.0127 




9 


HBV j adw 1 


1350 I 1 


0X67 








2X120 




9 


HBV 


«r» 




984 




0X67 








2X112 




9 


HBV I adw 1 


314 




ftfjK4 








? mi* 


rKAl/BITVAV 


9 


HBV 


adw 




881 | I 


nnj^ 








1X174 




9 


HBV 


adr 


POL 


698 | 1 


sun* 








1.UAS* 


TiiiUiTM T 


9 


HBV 


adw 


POL 


1092 1 1 


QXT17 










icsra \sucv 


h — — 


HBV 






49* | 1 


QXH3 








2X124 


rSKuiIJSLY 


9 


HBV 


adr/adw 




1364 1 1 


OXfll 








2X1ZI 


soiaaUViPiT 




HBV 


adr 




1X06 f 1 


0XO97 








1 Ml* 




in 


HBV 


•dr 


COttE 


41* 1 


11.1 




0 


0 




2X513 




10 


HBV 


Adr 


ENV 


120 1 1 




0.17 


0 








10 


HBV 


ALL- 




uocoi 1 


4-2 




0X037 




i am 


FltfTjQVf MTV 


10 


HBV 


adr 


POL 




1 


l.l 


uuv 


0X048 


0X017 


9 mi 
7 wn 




10 


HBV 


ayw 


POL 


IL.-J 


1 


LI 


AfMU 

vujuoa> 


0X82 






k~i wr.atn hi v 


10 


HBV 


adw 




I'.ul 


1 


(L68 


039 


032 


0 


1X091 


tCTVCSUCLHLY 


10 


HBV 


adW 


POL 


ILJ 


1 


037 


o_a 


035 


0X001 


2XB42 


OTPC8JCLHLY 


10 


HBV 


*yw 




VLJ 


1 


037 




0X11 




IJQSSA 


KTPCJ0CLHLY 


10 


HBV 


adr 


POL 




1 


034 


0X94 


0X80 


0 


2X341 


KTPCJtXLHLY 


10 


HBV 


adr 




1X4# 


1 


030 


0.15 


0X8$ 


0 


1X766 


LQOPKVKALY 


10 


HBV 


adw 


ENV 


120 


1 


031 


0X14 


0 




1X806 


TTFAQGTSMY 


10 


HBV 


«dw 


ENV 


288 


1 


030 


o 


0 




2X240 


LS5T5RNINY 


10 


HBV 


adr 




ixas 


1 


030 


<OX009 1 


0 




1X541 


PUD8X3KPYY 


10 


HBV I adr 


POL 


69)8 


1 


0.14 


o 


0 




2X238 


HSASKXSPY 


10 


HBV 


ayw 




747 




0.15 


0X19 


0X17 


0 


1X795 


1 FLTKQYLNLY 


10 


HBV 


ad« 


POL 


1279 




0.12 


o 


0 




20237 ( RSASFCCSPY 


10 


HBV 


adr/adw 




738 




031 


0X03 


0X00 


. 0 


1X774 


1 WLWQ4DI0PY 


10 


HBV 


adw 


COKE 


416 




OjOBI 








2X233 1 TTFAQCTSMY 


10 


HBV 






28B 




0XM4V 








1X642 


t HTLWKACtLY 


10 


HBV 


adr 


POL 


72S 




0XQ0 








1X031 


) TSOTKTCY 


in 


HBV ! adr 




226 




0X118 








2X046 


1 KSVQHLESLY 


10 


HBV 


adw 




L141 




0XH4 








umo 


» NLYVSLLLLY 


10 


HBV ! adr 


POL 


1069 




OXfU 








1X901 


1 WMMWYVVCPSL 




HBV 


adr 


ENV 


3S9 




0X009 


0X19 


0 


0X005 


2XCB9 I LLTQTPCKJC 


9 


HBV 


ayw 


POL 


1084 






U 


044 




2xn6 


I IMPARFYPK 


9 


HBV 






7U 






QJ9 


15 




2X082 1 CLHQSPVKK 


9 


HBV 


•r- 


POL 


847 






Oil 4 






sxos* 


1 SAJCSWRK 


9 


I HBV 




POL 


S31 








0X67 




2X177 


1 HLHQOIIKJC 


9 


1 HBV 




POL 


484 






0-011 


0XO75 




2X219 


t SLPQCHtlQK 


10 


I HBV 




POL 


1197 






034 


43 




2X234 


1 34FFSCCCTX 


| \Q 


I HBV 


adr/adw 




295 






0.43 


1J 




2X035 


1 94YP5CJCCTX 


i 10 


1 HBV 






29S 






1.1 


1-79 




5X107 


1 QAFTP5PTYK 


10 


t HBV 




POL 


44S 






0.15 


13 




2X214 


t LLLYQTTCJtIC 


| \Q 


| HBV 




POL 
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Peptide ID # 

777.03 
10 924.07 

927.32 

938.01 

939.03 

941.01 
15 1044.04 

1044.05 

1044.06 



% 



tfabld 25 a 

Peptides Synthesized 
by Cytel For Loading 
Onto Acid Stripped 
Autologous PBMCs and 
PHA Blasts 
Antigen 

HBs 

HBc 

HBp 

MAGE 1 

PSA 

HBC 

PAP 

PSA 

PSA 



Sequence 
FLLTRILTI 
FLPSDFFPSV 
GLYSSTVPV 
EADPTGHSY 
VLVHPQWVL 
FLPSDYFPSV 
ILLWDPIPV 
KLQCVDLVHI 
MLLRLSEPAEL 



20 Table 25 b 

Cell Population 



JY acid stripped 
25 JY acid stripped 
JY control 
JY control 



125 I-Labeled 

Peptide +/- Cold 

Peptide 

- cold peptide 

+ cold peptide 

-cold peptide 

+ cold peptide 



CPMS 
+/- std. dev. 

3553 ± 157 n « 3 

13 n = 1 

370 ±37 n = 3 

50 n = 1 



